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DETERMINATION OF DOWNSTREAM POWER BENEFITS RESULTING FROM CANADIAN STORACE
FOR OPERATING YEARS 1969-70 THROUGH 197475
June 30, 1969

I. Introduction,

The Treaty between Canada and the United States of America and related
documents relating to the cooperative development of the water resources
of the Columbia River Basin requires that downstream power benefits from
Canadian storage be determined in advance by the two entities. The
purpose of this report is to set out the results of downstream nower
benefit computations for the vears and for the storages for which the
Assured Uperating Plans were developed. The initial six operating vears,
1965=70 through 1974-75, are covered in thisg report,

The procedures followed in the benefit studies are those provided in
Annex B of the Treatv, in Articles VIII, IX, and X of the Protocol and
in the document, "Procedures for the Determination of Downstream Power
Benefits Resulting from Canadian Storage," dated September 9, 196A.

I1I. Results of Studies.

The Canadian Entitlement, which is one-half the total computed downstream
power henefits for each of the six operating years, 1969=70 through
1974~75 are summarized helow,

Canadian
Operating Computed Entitlement
Year Energy-mw  Capacity-mw
1969-70 573 950
1970-71 564 972
1971-72 558 981
1972-73 524 981
1973-T4 768 1,484
1974=75 708 1,431

I1T. Computation of Entitlement.

The following Tables and Charts are attached and sumnarize the studies.

Table 1. Computation of Canadian Entitlement

The essential elements used in the computation of the
Canadian Entitlement as provided in Paragraph 2 and 3
of Annex B are shown in this table,
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Tahle 2, Sunmarz of Power Repulations for the Comnutation of Canadian
Entitlement to Downstream Benefits

This table summarizes the Step 1, 2 and 3 regulations by
projects,

Table 3. Determination of Load Shape for Steps ? and 3, Canadian
Entitlement Computation

The load shape for Steps 2 and 3 carry the same ratio between
each month and the annual averape a8 does the Pacific North-
west area load. The Northwest area firm loads on this table
were based on the current forerast data. The Grand Coulee
numping load is also included in this estimate.

The firm load for Steps 2 and 3 is computed as follows:

(1) Estimate the hydro nominal prime power for the
critical period;

(2) Add the thermal from Step 1 less reserve;
(3) Multiply (2) by the ratio of the area annual average
firm load to the area critical period firm load to

obtain the annual average firm load for Steps 2 or 3,

The ratio used in the studies were as follows:

Operating
Yaar Step 2 Step 3
1969-70 0,98302 0.97099
1970-71 0,98172 0.96979
1971=72 0,98988 0.97901
1972-73 0.98387 0,.97283
1973-74 0,99039 0.96914
1974-75 0.99116 0.97078

(4) Pro rate the average annual Stap 2 or 3 load determined
in (3) by months in the ratio that each monthly area
load bears to the annual average area load; and

(5) Subtract the thermal in each month to obtain the
monthly firm hydro load. The average annual hydro
load for Steps 2 and 3 also becomes the fimm energy
considered usahble according to Annex B, Paragraph

3(a).




Chart 1 & 2. Secondary Energy Duratiom Curve, Steps 2 and 3

These charts are duration curves of the secondary enargy
for Steps 2 and 3. The secondary energy is the capability
each month which exceeds the firm hydre loads shown in
Table 3. The usable secondary energy shown in average
megawatts for each step ia computed in accordance with
Annex B, Paragraphs 3 (b) and 3 (c). The "other usable
secondary” was computed on the basis of 40% of the re-
mainder after thermal replacement. The thermal replace~
ment was limited to the existing and schedulad thermal
energy capability after allowance for Teserve, except

when an energy surplus condition cccurs; then the thermal
replacement must not exceed the total of the thermal ENergy
capability and the estimated interruptible load, During
operating years 1969-70 through 1971-72, NPR was assumed

to be on dual purpose operation and not replaceable. There-
fore, the NPR capability was also deducted to determine the
thermal replacement,

Operating Thermal Energy Less 5% Less Dual Tharmal
Year Capabilitcy—mw Reserves-mw Purpose NPR-mw Replacement-mw
1969-70 B56 43 511 302
1970=71 986 49 B4l 296
1971=-72 1,560 78 661 B11
1972-73 2,122 106 - 2,016
1973-74 2,094 105 i 1,991
1974-75 2,991 150 - 2,841

The following tabulation shows the ordinate values for usable secondary
energy:

1969-70 1970=71 1971-72
Step 2 Step 3 Step 2 Step 3 Step 2 Step 3
Thermal Replacement 302 302 296 296 B21 B21
Other 1,119 1,463 1,152 1,494 A3 L 5T6
Total = mw 1,421 1,765 1,448 1,790 1,994 2,337
1972-73 1973=74 1974=75
Step 2 Step 3 Step 2 Step 3 Step 2 Step 3
Thermal Replacement 2,016 2,016 1,991 1,391 2,841 2,841
Other 1,279 1,531 1,221 1,859 1,390 2,112
Total - mw 3,295 3,547 3,212 3,850 4,231 4,953
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In reply refer to:
AD

Mr. Wendell E. Johnson
Chairman, United States Saction
Permcnent Engineering Board

cfo Cffice, Chief of Engineers
Building T-7, Room 1308
Washingten, D.C. 20315

Dear My, Johason:

As reported zo the Board in May 19469, the United Stotes and
Canadian Inticies Bave now completed the report “"Determinacion of
Dowmstream Power Benefits Resultinz from Canadisn Storage for
Operating Years 1269-70 through 1974-75," dated June 30, 19569,
and copies of this report are enclesed. Also enclesed are capies
of the agresment signed by the Entities on this report.

It is interesting to note that the values of the capacily and
energy for thace & years are within 2 porcent of the values
deteimined in 1984. This asscumes a present worth at 4-1/2 perceat
icterest,

Sincerely,

(SED) H. R RICHMOND
H, R. Richmond
Chairmon
United States Entity

Fnclosures

cci

bivision Engineer; Corps of Engineers
Horgen D. Dubrow, Washington, D.C.

W. D. Fennedy,; B. C. Hydro

G, H. Terald, Jr., Cof E

B. Goldhammer -~ P

G, . Toman - AC

{H. M, Helntyre - PR

Adm, Chron. File =K~
Secretary; U.5. Entity - AD

AD:HEropitzerivn 9-75-59




